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Triethylenethiophosphoramide (TEPA) was purchased from Acros Organics (Geel, Belgium). 7-ethoxyresorufin (EROD) was purchased from Toronto Research Chemicals (Toronto, ON.CAN).
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) was purchased from AccuStandard (New haven, CT, USA). A549, HepG2 and SKOV cells were purchased from the Committee on Type Culture Collection of Chinese Academy of Sciences (Shanghai, China). All other reagents, fine chemicals and LC solvents with the highest grade commercially available were obtained from J&K Chemical Ltd (Shanghai, China) and Tedia (Fairfield, OH, USA).
Synthesis and structural characterization of NBCeN.
A mixture of N-(4-butyl)-4-hydroxy -1, 8-naphthalimide (135 mg, 0.5 mmol), 1-chloro-2-iodoethane (476 mg,2.5 mmol) and K 2 CO 3 (691 mg, 3 mmol) in 10 mL CH 3 CN was refluxed overnight. After cooling to room temperature, the solvent was removed in vacuo, and the residual solid was purified by chromatography (silica gel, EtOAc-S4 hexane as eluent, 1:5, v/v) to afford NBCeN as a yellow solid. The structures of NBCeN were confirmed by 1 H NMR, 13 C NMR and HRMS spectroscopy, and the data are as follows: 1 7.4) and stored at -80 °C.
Incubation conditions. The incubation mixture, with a total volume of 200 µl, consisted of 100 mM potassium phosphate buffer (pH 7.4), NADPH-generating system (1 mM NADP + , 10 mM glucose-6-phosphate, 1 unit/mL of glucose-6-phosphate dehydrogenase, and 4 mM MgCl 2 ), and human tissue microsomes or CYPs. In all experiments, NBCeN (20 mM dissolved in acetonitrile previously) was serially diluted to the required concentrations and the final concentration of acetonitrile did not exceed 1% (v/v) in the mixture. After preincubation at 37ºC for 3 min, the reaction was initiated by adding NADPH-generating system and further incubated at 37ºC in a shaking water bath. The reaction was terminated by the addition of ice-cold acetonitrile (100 µl).
The mixture was kept on ice until it was centrifuged at 20,000×g for 20 min at 4ºC. Aliquots of supernatants were stored at -20ºC until analysis. Aliquots of supernatants were taken for further fluorescence analysis. Control incubations without NADPH-generating system or without substrate or without CYP enzyme sources were carried out to investigate whether the formation of metabolite(s) was enzyme (CYP)-and NADPH-dependent. All incubations throughout the study were carried out in duplicate with SD. values generally below 10%.
LC-DAD-ESI-MS analysis. NBCeN and its dechloroethylation metabolite in CYP1A1 were
identified by using LC-DAD-ESI-MS. The incubation conditions and procedures were used as mentioned above. The supernatants were analyzed using a Shimadzu UFLC system coupled with diode array detector and mass spectrometer. The cells were washed once with 37 °C PBS and then added 0.1 mL serum-free medium containing 0.05% MTT to each well. After incubation for 4 h, the culture medium was removed and 0.15 mL of DMSO was added to each well to solubilize the formazan formed. The plates were shaken gently for 10 min and the absorbance was measured at 490 nm. The absorbance of treated cells was compared with the absorbance of the controls, which cells were exposed only to the vehicle and were considered as 100% viability value. Washed twice with FBS-free DMEM, the adherent cells were incubated with/without 50 µM resveratrol (preparing in FBS-free DMEM) for 60 min at 37 °C in CO 2 incubator of 5%. At a 50 S9 µM final concentration, stock solution of probe NBCeN (20 mM) in DMSO was diluted into the cell culture media (FBS free). The cells were then incubated at 37 °C for another 60 min, and then washed with PBS (pH 7.4) for three times, and then imaged on confocal microscope (Olympus, FV1000, Japan). In one photon microscopy assay, excitation wavelength was set at 405 nm, blue emission was collected with a 420-470 nm window, and green emission was collected with a 530-580 nm window. In two-photon mode, images were acquired under 770 nm excitation and fluorescent emission windows of 420-460 nm (blue) and 495-540 nm (green).
Tissue slices preparation and two-photon fluorescence imaging. Slices were prepared from the liver of 7-weeks-old rat. Slices were cut to 100 μm thickness by a vibrating-blade microtome in 25 mM PBS (pH 7.4). For the control experiments, slices were incubated with 20 mM NBCeN in PBS buffer bubbled with 95% O 2 and 5% CO 2 at 37 °C for 1h. Slices were then washed three times with PBS, transferred to glass-bottomed dishes (Nest, 35 mm dish with 20 mm well), and observed under a two-photon confocal microscope (Olympus, FV1000, Japan).
Molecular docking. Docking simulation was performed by using SYBYL (X-1.1). Here, the X-ray crystallographic structure of human cytochrome P450 1A1 (coded as 4I8V) and P450 1A2 (coded as 2HI4) were selected for the docking study. After the backbone and variable modeling, a 1000-step minimization was carried out to obtain a low-energy conformation without any steric clashes between side chains. With the crystal structure of 1A1 and 1A2, the bioactive binding conformations of (1), (2), (3), (4), (5) and (6, NBCeN) were generated using Surflex-Dock, which were evaluated by proton-iron distance, one of the most suitable scoring functions for P450s superfamily. 
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Fluorescence intensity: -:＜200; +: 200-500; ++: 500-2000; +++:＞2000.
Table S4 LOD of CYP1A1 by using different methods

Quantification method LOD
Excited at two different wavelengths (λ ex = 372/452 nm)
nM
Excited at one wavelength (λ ex = 405 nm)
